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(57) ABSTRACT

An ultraviolet air sterilizer for disinfecting bacterium and
virus includes a shell, a sandwich activated carbon cloth
filter element, a nanometer titanium dioxide screen filter, an
ultraviolet light source, a heat sinking kit, and a fan. The
shell includes a shell body and a cover plate. The shell body
is provided with an air inlet and an opening. The cover plate
is provided with an air outlet. The sandwich activated carbon
cloth filter element, the nanometer titanium dioxide screen
filter, the heat sinking kit and the fan are arranged sequen-
tially along an air path from the air inlet to the air outlet. The
ultraviolet light source is configured for emitting ultraviolet
light to the nanometer titanium dioxide screen filter. The air
sterilizer has a compact small-sized structure and effectively
removes ambient gaseous as well as particulate pollutants
and kills micro-organisms harmful to health and well being.

12 Claims, 3 Drawing Sheets
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ULTRAVIOLET AIR STERILIZER FOR
DISINFECTING BACTERIUM AND VIRUS

CROSS REFERENCE TO THE RELATED
APPLICATIONS

This application is based upon and claims priority to
Chinese Patent Application No. 202020301887.9, filed on
Mar. 12, 2020, the entire contents of which are incorporated
herein by reference.

TECHNICAL FIELD

The present invention relates to air purification, and more
specifically, to an ultraviolet air sterilizer for disinfecting
bacterium and virus.

BACKGROUND

Air pollution sources include: (1) expired gas produced by
human respiration, where oxygen is taken up by the alveoli,
and then the expired gas, which contains relatively high
concentrations of carbon dioxide and other undesirable
gases, is discharged; (2) waste gas produced in construc-
tions, where residential, commercial and other building
construction all requires substantial material, which continu-
ously releases waste gas and particulate matter; (3) second-
hand smoke, where nicotine, tar, hydrogen cyanide and other
toxic substances are produced by the combustion of tobacco,
which pollutes the air as well; (4) waste gas discharged in
manufacturing, and so on.

In the prior art, some air purifiers have simple structures
for a single cleansing function, whereas some multifunc-
tional purifiers have complex structures, are expensive to
manufacture and take up too much space.

Therefore, a new air sterilizer is highly desirable. Such an
air sterilizer should be simple, small-sized, easy-to-use and
capable of purifying the ambient air disinfecting it and
removing micro-organisms harmful to human health, includ-
ing bacterium and virus.

SUMMARY

The purpose of the present invention is to provide a
simple, small-sized and easy-to-use ultraviolet air sterilizer
for effectively disinfecting bacterium and virus. The specific
technical solution is as follows.

An ultraviolet air sterilizer for disinfecting bacterium and
virus includes a shell, a sandwich activated carbon cloth
filter element, a nanometer titanium dioxide screen filter, an
ultraviolet light source, a heat sinking kit, and a fan.

The shell includes a shell body and a cover plate, wherein
the shell body has a cavity. The shell body is provided with
an air inlet and an opening, and the air inlet and the opening
are each connected to the cavity. The cover plate is config-
ured for opening and sealing the opening, and the cover plate
is provided with an air outlet connected to the cavity. A
power switch is provided on the shell body for operating the
ultraviolet light source and the fan.

The sandwich activated carbon cloth filter element, the
nanometer titanium dioxide screen filter, the ultraviolet light
source, the heat sinking kit and the fan are each provided in
the cavity of the shell body. The sandwich activated carbon
cloth filter element, the nanometer titanium dioxide screen
filter, the heat sinking kit and the fan are arranged sequen-
tially along an air path from the air inlet to the air outlet, and
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the ultraviolet light source is configured for emitting ultra-
violet light to the nanometer titanium dioxide screen filter.

Preferably in the above technical solution, the shell body
has a cylindrical structure, the air inlet is provided at a lower
part of a sidewall of the shell body, and the cover plate is
provided at a top part of the shell body.

The sandwich activated carbon cloth filter element is
located in a lower part of the cavity, and air from the air inlet
flows into a middle channel of the sandwich activated
carbon cloth filter element through a sidewall of the sand-
wich activated carbon cloth filter element.

The nanometer titanium dioxide screen filter is located
directly above the sandwich activated carbon cloth filter
element, so that all the gas flowing into the middle channel
of the sandwich activated carbon cloth filter element passes
through a nanometer titanium dioxide layer in the nanometer
titanium dioxide screen filter.

The heat sinking kit is located directly above the nano-
meter titanium dioxide screen filter, so that the gas passing
through the nanometer titanium dioxide screen filter is
cooled by the heat sinking kit and then discharged from the
air outlet by action of the fan.

Preferably in the above technical solution, a lower end of
the heat sinking kit is provided with a quartz glass layer, and
the quartz glass layer and the heat sinking kit form an
integrated structure.

Preferably in the above technical solution, the sandwich
activated carbon cloth filter element, the nanometer titanium
dioxide screen filter, the heat sinking kit and the fan are
detachably provided on an inner wall of the shell body.

Preferably in the above technical solution, a control
system is further included, which is provided on the inner
wall of the shell body.

The power switch includes a fan control switch for
controlling the fan and an ultraviolet light source switch for
controlling the ultraviolet light source, and the fan control
switch and the ultraviolet light source switch are each
connected to the control system.

Preferably in the above technical solution, the fan is a fan
with variable-frequency drive, and the specific variable-
frequency drive is that which is of the type known by skilled
artisans.

Preferably in the above technical solution, the heat sink-
ing kit includes a cylinder and heat sink fins radially
arranged on an outer wall of the cylinder; a protrusion is
provided on a heat sinking surface of the heat sink fin; along
a height direction of the heat sink fin, a cross-section of the
heat sink fin is saw-toothed, and a cross-section of the
protrusion is semicircular, triangular or rectangular.

Preferably in the above technical solution, a thickness of
the heat sink fin is 0.8-1.8 mm, and a height of the protrusion
is 0.8-1.2 mm.

The technical solution of the present invention has the
following advantages:

(1) The ultraviolet air sterilizer for disinfecting bacterium
and virus of the present invention includes a shell, a sand-
wich activated carbon cloth filter element, a nanometer
titanium dioxide screen filter, an ultraviolet light source, a
heat sinking kit, and a fan, which has a compact and small
structure. The sandwich activated carbon cloth filter element
is configured to filter not only gaseous pollutants such as
formaldehyde, but also particulate pollutants. The combina-
tion of the nanometer titanium dioxide screen filter and the
ultraviolet light source can effectively reduce the odorous
and harmful gases in the air and effectively kill numerous
kinds of bacteria and fungi. By the combination of the
sandwich activated carbon cloth filter element, the nanome-
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ter titanium dioxide screen filter, and the ultraviolet light
source, in the photoreaction of the nano-photocatalyst,
valence, or outer shell electrons of high energy are excited
to the conduction shell to form electron holes, which have
strong oxidizing properties to decompose the organic matter
into carbon dioxide and water by means of destroying C—C
bond, C—H bond, C—N bond, C—O bond, O—H bond,
N—H bond, etc., and which kills bacteria and viruses by
breaking the cell membrane of bacteria, coagulating the
proteins of viruses and changing the conditions needed for
growth and propagation of bacteria and viruses. The ultra-
violet air sterilizer for disinfecting bacterium and virus of
the present invention, therefore, has the dual function of
bacteria and virus eradication.

(2) The shell body has a cylindrical structure, which is
aesthetic. Moreover, the present invention arranges the sand-
wich activated carbon cloth filter element, the nanometer
titanium dioxide screen filter, the ultraviolet light source, the
heat sinking kit, and the fan in the above-mentioned manner
to forms a small overall volume and is user-friendly.

(3) The lower end of the heat sinking kit in the present
invention is provided with a quartz glass layer, and the
quartz glass layer and the heat sinking kit form an integrated
structure. The design of the quartz glass layer combined with
the heat sinking kit is not only convenient for fixing the heat
sinking kit, but also can well avoid the infiltration of water
mist and prolong the service life of the components

(4) The sandwich activated carbon cloth filter element, the
nanometer titanium dioxide screen filter, the heat sinking kit,
and the fan in the present invention are detachably arranged
on the inner wall of the shell body, and these components
can be replaced according to the use requirements, which is
convenient to use and conducive to timely improving the
effects of bacterium eradication and virus eradication.

(5) The present invention further includes a control sys-
tem. The control system is provided on the inner wall of the
shell body. The power switch includes a fan control switch
for controlling the fan and an ultraviolet light source switch
for controlling the ultraviolet light source. The fan control
switch and the ultraviolet light source switch are each
connected to the control system. The control system can
control the fan and the ultraviolet light source respectively,
for example, the wind speed (normal wind, natural wind,
sleep wind, intelligent wind, etc.) can be changed by adjust-
ing the voltage or current of the fan, and the light intensity
and duration of the ultraviolet light source can be adjusted.

(6) The heat sinking kit in the present invention includes
a cylinder and heat sink fins radially arranged on an outer
wall of the cylinder. A protrusion is provided on the heat
sinking surface of the heat sink fin. Along a height direction
of the heat sink fin, a cross-section of the heat sink fin is
saw-toothed, and a cross-section of the protrusion is semi-
circular, triangular or rectangular. The thickness of the heat
sink fin is 0.8-1.8 mm, and the height of the protrusion is
0.8-1.2 mm. The heat sinking effect is improved by the
design of the shape and size of the heat sink fin.

In addition to the purposes, features and advantages
described above, the present invention has other purposes,
features and advantages. The present invention will be
further described in detail below with reference to the
attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Some drawings in the present disclosure are used to
provide a further understanding of the present invention, and
the schematic embodiments of the present invention and
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their description are used to elaborate the present invention
and do not constitute an undue limitation of the present
invention. In the attached drawings:

FIG. 1 is a schematic diagram of an overall structure of an
ultraviolet air sterilizer for disinfecting bacterium and virus
in an embodiment; and

FIG. 2 is an exploded view showing the structure in FIG.
1.

FIG. 3 is an enlarged view showing the portion A in FIG.
2.

In the drawings, 1—shell, 1.1—shell body, 1.2—cover
plate, 1.3—air inlet, 1.4—opening, 1.5—air outlet, 1.6—
baffle, 2—sandwich activated carbon cloth filter element,
3——nanometer titanium dioxide screen filter, 4—ultraviolet
light source, 5—heat sinking kit, 5.1—{fixing frame, 6—fan,
7—power switch, 8—control system, and 9—quartz glass
layer, 10—heat sink fin, 10.1—protrusion.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

One embodiment of the present invention is described in
detail with reference to the attached drawings, but the
present invention can be implemented in a variety of dif-
ferent embodiments according to the limitation and scope of
the claims.

Embodiment

An ultraviolet air sterilizer for disinfecting bacterium and
virus, referring to FIGS. 1-2, includes the shell 1, the
sandwich activated carbon cloth filter element 2, the nano-
meter titanium dioxide screen filter 3, the ultraviolet light
source 4, the heat sinking kit 5 and the fan 6. The details are
as follows:

The shell 1 includes the shell body 1.1 and the cover plate
1.2. The shell body 1.1 has a cylindrical structure with a
cavity and the opening 1.4 composed of a bottom part, a
sidewall and a rear cover, referring to FIGS. 1-2. The lower
part of the rear cover is provided with the air inlet 1.3
connected to the cavity, and the opening 1.4 is provided at
the top part of the shell body 1.1. The cover plate 1.2 is
configured for opening and sealing the opening 1.4, and is
provided with the air outlet 1.5 connected to the cavity. The
sidewall of the shell body 1.1 is provided with the power
switch 7 for turning on the ultraviolet light source 4 and the
fan 6, wherein the power switch includes a fan control
switch for controlling the fan and an ultraviolet light source
switch for controlling the ultraviolet light source. The fan 6
is preferably a fan with the variable-frequency drive. The
outside of each of the air inlet 1.3 and the air outlet 1.5 may
further be provided with the baffle 1.6 configured to seal the
air inlet and air outlet and keep the air inlet and air outlet
clean.

The sandwich activated carbon cloth filter element 2, the
nanometer titanium dioxide screen filter 3, the ultraviolet
light source 4, the heat sinking kit 5, and the fan 6 are all
provided in the cavity of the shell body 1.1. The sandwich
activated carbon cloth filter element 2, the nanometer tita-
nium dioxide screen filter 3, the heat sinking kit 5 and the fan
6 are arranged sequentially along the air path from the air
inlet 1.3 to the air outlet 1.5. Specifically, the sandwich
activated carbon cloth filter element 2 is located in a lower
part of the cavity, and air from the air inlet 1.3 flows into a
middle channel of the sandwich activated carbon cloth filter
element 2 through the sidewall of the sandwich activated
carbon cloth filter element 2. The nanometer titanium diox-
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ide screen filter 3 is located directly above the sandwich
activated carbon cloth filter element 2, causing all the gas
flowing into the middle channel of the sandwich activated
carbon cloth filter element to pass through a nanometer
titanium dioxide layer in the nanometer titanium dioxide
screen filter 3. The heat sinking kit 5 is located directly
above the nanometer titanium dioxide screen filter 3, caus-
ing the gas passing through the nanometer titanium dioxide
screen filter 3 to be cooled by the heat sinking kit and then
to be discharged from the air outlet 1.5 by an action of the
fan 6. The ultraviolet light source 4 is fixed on the sidewall
of the shell body 1.1 and is configured for emitting ultra-
violet light to the nanometer titanium dioxide screen filter 3,
so that under the ultraviolet light, the electrons in the valence
band of the nanometer carbon dioxide catalyst layer in the
nanometer titanium dioxide screen filter 3 are excited to the
conduction band under the light irradiation of a nano-
photocatalyst to form electrons and holes, which has a strong
oxidizing property to decompose the organic matter into
carbon dioxide and water by means of destroying C—C
bond, C—H bond, C—N bond, C—O bond, O—H bond,
N—H bond, etc., and which meanwhile kills the bacteria and
viruses by breaking the cell membrane of bacteria, coagu-
lating the proteins of viruses, and changing the living
surroundings of the bacteria and viruses.

In this embodiment, the lower end of the heat sinking kit
5 is provided with the quartz glass layer 9. The quartz glass
layer 9 and the heat sinking kit 5 form an integrated
structure. Specifically, the quartz glass layer 9 is fixed on the
surface of the lower end of the heat sinking kit 5 by the
fixing frame 5.1. The heat sinking kit 5 includes a cylinder
and heat sink fins 10 radially arranged on the outer wall of
the cylinder. As shown in FIG. 3, the protrusion 10.1 is
provided on a heat sinking surface of the heat sink fin 10.
Along a height direction of the heat sink fin 10, a cross-
section of the heat sink fin 10 is saw-toothed, and a cross-
section of the protrusion 10.1 is semicircular, triangular or
rectangular. The thickness of the heat sink fin 10 is 0.8-1.8
mm, and the height of the protrusion 10.1 is 0.8-1.2 mm.
Preferably, the quartz glass layer and the cylinder in the heat
sinking kit are arranged coaxially, and the diameter of the
quartz glass layer is 0.2-0.6 times the diameter of the
cylinder.

In this embodiment, the sandwich activated carbon cloth
filter element 2, the nanometer titanium dioxide screen filter
3, the heat sinking kit 5, and the fan 6 are detachably
provided on the inner surface of the sidewall of the shell
body 1.1 by bolts or screws. The sandwich activated carbon
cloth filter element and the nanometer titanium dioxide
screen filter can be replaced after opening the rear cover. The
heat sinking kit and the fan can be replaced after opening the
cover plate 1.2.

In addition, the embodiment may further include the
control system 8, which is arranged on the inner wall of the
shell body 1.1, and the fan control switch and the ultraviolet
light source switch are each connected to the control system
8. The control system herein includes a control chip, or other
components that can realize intelligent control with refer-
ence to prior arts.

In addition, this embodiment may further provided with a
WiFi module, a smart quick-connect module, a remote
control module for a mobile phone, a particle laser sensor, a
temperature and humidity sensor, a wind speed adjustment
module, an air quality detection module, a filter element
replacement reminder module, and other functional mod-
ules, where the intelligent module can be customized
according to user needs.
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In addition, the lower end of the shell 1 may further be
provided with a rolling wheel group (including at least one
roller) to facilitate the movement.

The ultraviolet air sterilizer for disinfecting bacterium and
virus of this embodiment has the following effects. (1) The
ultraviolet air sterilizer for disinfecting bacterium and virus
can destroy the C—C bond, C—H bond, C—N bond, C—0O
bond, O—H bond, and N—H bond in organic matters, and
decompose the organic matters into carbon dioxide and
water.

Meanwhile, the ultraviolet air sterilizer for disinfecting
bacterium and virus can destroy the cell membrane of
bacteria, coagulate the proteins of viruses, and change the
conditions requisite for the growth and propagation of
bacteria and viruses, thereby eradicating the bacteria and
viruses. The ultraviolet air sterilizer for disinfecting bacte-
rium and virus employs a physical sterilization method,
which is safe and non-toxic, without ozone and secondary
pollutants produced. (2) The ultraviolet air sterilizer for
disinfecting bacterium and virus can purify formaldehyde,
benzene, ammonia, sulfur dioxide, carbon monoxide, nitro-
gen oxides and other harmful organic compounds that affect
human health, and also can deodorize cigarette odor, toilet
odor, garbage odor, animal odor, etc. (3) The sandwich
activated carbon cloth filter element, the nanometer titanium
dioxide screen filter and the ultraviolet light source are
combined to realize the energy-saving purpose. (4) The
ultraviolet air sterilizer for disinfecting bacterium and virus
is suitable for individuals, families, organizations and other
public places.

The above are only the preferred embodiments of the
present invention and are not intended to limit the present
invention. Those skilled in the art can make various modi-
fications and amendments to the present invention. Any
modification, equivalent replacement, improvement, etc.
made within the spirit and principles of the present invention
shall fall within the protection scope of the present inven-
tion.

What is claimed is:

1. An ultraviolet air sterilizer for disinfecting bacterium
and virus,

comprising a shell, a sandwich activated carbon cloth

filter element, a nanometer titanium dioxide screen
filter, an ultraviolet light source, a heat sinking kit, a fan
and a control system; wherein

the shell comprises a shell body and a cover plate,

wherein the shell body has a cavity; the shell body is
provided with an air inlet and an opening; the air inlet
and the opening are each connected to the cavity; the
cover plate is configured for opening and sealing the
opening; the cover plate is provided with an air outlet
connected to the cavity; a power switch for turning on
the ultraviolet light source and the fan is provided on
the shell body;

the sandwich activated carbon cloth filter element, the

nanometer titanium dioxide screen filter, the ultraviolet
light source, the heat sinking kit and the fan are
provided in the cavity of the shell body; the sandwich
activated carbon cloth filter element, the nanometer
titanium dioxide screen filter, the heat sinking kit and
the fan are arranged sequentially along an air path from
the air inlet to the air outlet; and the ultraviolet light
source is configured for emitting ultraviolet light to the
nanometer titanium dioxide screen filter,

the control system is provided on an inner wall of the shell

body, and the power switch comprises a fan control
switch for controlling the fan and an ultraviolet light
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source switch for controlling the ultraviolet light
source, and each of the fan control switch and the
ultraviolet light source switch is connected to the
control system; and
the heat sinking kit comprises a cylinder and heat sink fins
radially arranged on an outer wall of the cylinder; a
protrusion is provided on a heat sinking surface of each
of the heat sink fins; along a height direction of each of
the heat sink fins, a cross-section of each of the heat
sink fins is saw-toothed, and a cross-section of the
protrusion is semicircular, triangular or rectangular.
2. The ultraviolet air sterilizer according to claim 1,
wherein the shell body has a cylindrical structure, the air
inlet is provided at a lower part of a sidewall of the shell
body, and the cover plate is provided at a top part of the shell
body;
the sandwich activated carbon cloth filter element is
located in a lower part of the cavity, and air from the air
inlet flows into a middle channel of the sandwich
activated carbon cloth filter element through a sidewall
of the sandwich activated carbon cloth filter element;

the nanometer titanium dioxide screen filter is located
directly above the sandwich activated carbon cloth
filter element, and the air flowing into the middle
channel of the sandwich activated carbon cloth filter
element passes through a nanometer titanium dioxide
layer in the nanometer titanium dioxide screen filter;
and

the heat sinking kit is located directly above the nanome-

ter titanium dioxide screen filter, and the air passing
through the nanometer titanium dioxide screen filter is
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cooled by the heat sinking kit and then the air is
discharged from the air outlet by the fan.

3. The ultraviolet air sterilizer according to claim 2,
wherein a lower end of the heat sinking kit is provided with
a quartz glass layer, and the quartz glass layer and the heat
sinking kit form an integrated structure.

4. The ultraviolet air sterilizer according to claim 2,
wherein the sandwich activated carbon cloth filter element,
the nanometer titanium dioxide screen filter, the heat sinking
kit and the fan are detachably provided on an inner wall of
the shell body.

5. The ultraviolet air sterilizer according to claim 1,
wherein the fan has a variable-frequency drive.

6. The ultraviolet air sterilizer according to claim 1,
wherein a thickness of each of the heat sink fins is 0.8-1.8
mm, and a height of the protrusion is 0.8-1.2 mm.

7. The ultraviolet air sterilizer according to claim 2,
wherein the fan has a variable-frequency drive.

8. The ultraviolet air sterilizer according to claim 3,
wherein the fan has a variable-frequency drive.

9. The ultraviolet air sterilizer according to claim 4,
wherein the fan has a variable-frequency drive.

10. The ultraviolet air sterilizer according to claim 2,
wherein a thickness of each of the heat sink fins is 0.8-1.8
mm, and a height of the protrusion is 0.8-1.2 mm.

11. The ultraviolet air sterilizer according to claim 3,
wherein a thickness of each of the heat sink fins is 0.8-1.8
mm, and a height of the protrusion is 0.8-1.2 mm.

12. The ultraviolet air sterilizer according to claim 4,
wherein a thickness of each of the heat sink fins is 0.8-1.8
mm, and a height of the protrusion is 0.8-1.2 mm.
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